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The process involves selecting a cylindrical neck (1) of calculated 
perimeter, (he length of which is greater than the internal dia. (2) of 
the sector under repair. The length of the neck is greater than the 
internal of die damage, The neck is deformed transversely all along its 
length until it loses stability, h is locked in this position, let down the 
well and set in the damage zone by catches. The material of the neck 
has modulus of elasticity E* 1 .4P/(h/R)l 1/5, where P is the contact 
pressure of the neck on the walls of the casing string; h is die neck 
wall thickness; and R is the internal radius of the wall of the casing' 
String. 

TV neck (I) is fed to the input of the mandrel (2) after having 
hed on the motor to impart rotation to the rollers via a mech. 
„ The rollers grip die neck and pull it into the conical mandreL As 

u<c neck moves along the internal surface, the radial load on it 



H(l-Cl) 



increases, due to the reduction in its dia The shaping rod (3) 
concentrates the radial stress on the neck, causing loss of stability so 
that it can be brought to the correct size and shape, 
USE/ADVANTAGE - For repairing damaged and defective sectors of 
walls of casing strings. More uniform pressure on neck. 
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(21) 4836184/03 

(22) 07.06.90 

(46) 23.04.93. 6km. 1*15 

(72) A.C.Mepe&aMKMft, A.B.Oomhh, A.B.AxMd- 

fleee m O.C.MyxaMeTrapvinoB 

(56) flaTCHT CUIA to 3191677, wi. 166-14. 
ony6/iM*. 1965. 

ABTOpCKOe CBMAeTCflbCTBO CCCP 

Ms 1254137, wi. E 21 B 29/10. 1982, 

(54) CnOCOB PEMOHTA OGCAflHblX KO- 

/10HH 

(57) 14cno/ib30BdHHe: peMOMT ysacTKOB c omb- 
raMM pa3pyiueHnji m Ae^eiaaNin b creHicax 06- 
cbahwx iconoHH. CyujHOCTfc M3o6perenna: 
noA6wpaiOT un/iMHAPMsectcnA naTpy6oK pac- 
MBTHoro nepHMeTpa, A*MHa KOTdporo 6o/ibiue 



DH/TpeHHero A^aMeTpa 2 pBHOHTiipyeMoro 
ynacTKa o6caflHO* ko/iohhu, a A^MHa naipy6- 
ica 6onbUje aahhu HHTepaana noepe*AeHHfl. 
ripoM3BOAflT nonepeMHyto Ae<t>opMauMio naT- 
py6xa no Bcefc A^ne ao ncrrepw yctoPihhbo- 
ctii, <t>HKcauviK> ero a stom nonoweHHM, cnycic 
a cKeaxcMHy h ycraHoaxy a'aoHe noape*Ae- 
HMA nyTeM 4>MxcaTopoB. ripw 3tom MaTepwan 
naTpytixa BuSnpaiCT no MOAyuo ynpyrocTw - 
E. KOTopww onpeAe/iniOT M3 cooTHouieHviR: 

1 4 P 

£» — * rrr , tab P - kohtbkthob A3B/ienwe 
(h/R) 1v * 

narpy6Ka Ha ctchkh o6caAnoa ko/iohhu; h - 
TontuHHa CTeHicw naTpy6*a; R - paAviyc anyr- 

peHHOA CTCHKM 06C3flHOA KO/IOHHU. 4 Mfl. 
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M3 6peTeHne othocmtch k TexHO/iornw 
peMOHTHwx pa6oT b He4>ieflo6biBa!Owea npo- 
MuuineHHOCTH. a mmchho. k cnoco6aM /imkbm- 
AauMM yMdCTKOB c osaraMH paapytueHHR m 
Ae<$>e»craMw e creHxax o6c3Ahwx koaohh. 

Ue/tb n3o6peTeMMn - noBUiueHwe 3<t><t>eK- 
tmbhoctvi peMOHTHyx pa6oT ■ m oGecneMeHue 
pasHOMepHoro npwxcaTUR natpy6Ka no eceft 
ero AflMHe x o6caAHOft ko/iohhc npn ynpome- 
hmm npouecca ycraHOBKM naTpy6xa aa CMeT 

HCKSItOHeHMP AOnOilHMTe/lbHOrO B03AeftCTBMfl 

na Hero. 

Ha 4>Mr. 1 M3o6paxceHo yctponcTBO Ann 
npwBeAeHHfl naipy6fca a cocT0«Hwe noiepw 
ycTOftMHBOCTM; na <frnr. 2 t ceneHMO A-A Hd $Mr r 
1; Ha 4>Ur. 3 -ceneHiie 6-6 Ha 4>Mr; 1; Ha 4>wr. 
4 - narpy6ox, sa$MKCMpoBaHH ww b coctoahmm 
norepH ycToftMMBocm. 

, YcrpoftCTBO aa* npMBeAeHM« naTpy6xa 1 
b cocTo«Hne noTepw ycroMMMBOCTM - npoTarw- 
aawuiee ycrpo&CTBo - npeACTawwei co6oft 
xoHWMfccicyio onpaexy 2 1 4>opMOo6pa3yiomMM 
crepxHeM 3 m ponMxaMM 4, aaxpen/ieHHUMti 
no AAHHe onpaaxH. Po/imkh 4 crp33hm c Mexa- 
HMseckMM npMBOAOM 5. BpameHwe Ha KOTopun 
nepeAaeTcn ABMraieneM 6. • Floc/ie npneeAe- 
hmp naTpy6ica B.cocTOflHMenoTepMycToftmiBO- 
CTM npM noMOtUH AaHHoro ycTpoHCToa oh 
<t)MKCMpyexcfl b 3tom cocto«hmm nocpeACTBOM 
4>MiccaTopoB 7. coeAMHeHHbix MexcAy co6qm 
CTepxcHRMM 8. npw80A 5 npeACTaB/iaeT W3 ce- 
6a aySsaiyio nepeAaiy c pahom BeAymeA 9 m 
ABywM eeAOMUMM uiecrepH*MM 10. 11. BeAy- 
masi mecrepHfl 9 ycraHoaneHa na buxoahom 
aany 12 ABMraTe/ifl "6s. Ha aaiiy 13 BepxHeft 
bcaomom iuecTepHMycTaHOB/ieH KpafiHHCi eep- 
xHMft po/iwK 4, a Ha Bany 14 hmxchbm aeAOMoft 

LUeCTepHM XpaMHMft HWXHMM POJIMK 4. Po/IHKM 

4 (m eepxHHe, m hmxchmc) c&aaaHHbie npHBOA" 

HUM peMHeM 15. Po/IMKM 4, He CBfl33HHWe c 

eaiiaMM 13 m 14, Bbino/iHeHbi ynpyroanatrrMv- 
HbiMH m/iu noAnpyxcHHeHbi b peaynbiaTe nero 
ohm OTC/iettMaatoT Ae<t>opMauHK> naTpy6xa. 
6oKoaue po/ihkm4 aaxpenneHbr B kohmhcckom 
onpaaxe 2 c bosmoxhoctwo BpameHMA. Ohm 
He noAnpy^KHHeHu m ycTaHoaneHu coocho k 
4>opMoo6pa3yiomeMy depxcHK) 3. 

• ' _ 

Cnoco6 peMOHTa 3aK/iK>iaeTCfi b c/ieAy»o- 
meM. 

BHdMa/ie ocymecTB/iRioT noA6op natpy6- 
xa pacMeTHoro nepHMeTpa m ynpyrocTM. flaT- 

py60K 1 BUnO/1H51K>T B BHAe TOHKOCTeHHOrO 

xpyroBoro um/imhaP3 H3 MaTepwa/ia o6/iaAaK>- 
mero cbomctbom ynpyrocTH. npM4eM nepw- 
MeTp* uw/iMHApa 6o/ibiiie b HyT peH Hero 
nepwMeipa peMOHTupyeMO^ o6caAHOM ko/ioh- 
Hbt, 3 A^MHa - 6onbtue MHTepaa/ia n epexcAe- 
hmb o6caAHOwi ko/iohhu. B xaMecTBe 
M3Tepna/ia M3roTOBneHwin naTpy6xa MoxceT 



6blTb HCnOAb30BdHd BWCOKOKaMeCTfleHHaR 3a- 

raneHHafl CTa/tb, CTeiaionnacTHX m APVue «a- 
Tepnany. xapaKTepM3ywmMe tcm, mto 
Hanp«xeHM», B03HMxaK)unne e hmx noc/ie no- 
5 Tepw ycT0M4HB0CTM, He npesbiuiawT npeAenoe 
TexyMecTn ashhux MaTepwa/iOB, T.e. coot- 
BeTCTeywT ynpymM Ae<t>opMauM»M stmx MaTe- 
pna/ioB. 

3aTeM npon3BOA«T nonepe«4Hyio Ae4>op- 
10 Mauwto naTpy6xa no Bcefi A"^ Me AO noiepM 

yCTOH«4MBOCTM M <)>MKCaUMIO ero B 3T0M COCTO* 

jihhh. fliifl 3Toro naTpyGox 1 noAaiOT H a bxoa 
onpaBKM 2 npoT*rnBaiomero ycTpoficTBa c 
npeABapwTenbHo.BKAioHeHHbiM ABMraTe/ieM 6. 
15 nepeAawiUMM spameHMe Ha ponnxw 4 c no- 
Mombto MexaHMHecxoro npHBOAa 5. Po/imkm 4 
aaxBaTUBaiOT naTpy60K m npoTflroBaiOT ero 

BHyTpb XOHMMeCKOfi 0np3BKH 2 yCTpoft CTB3. Ho 

■ Mepe ABHxeHMfl naTpy6xa BAO/ib BHyTpeHHeA 
20 noBepxHOCTM nocTeneHHO yBenHMMaaeTcn pa- 
AMaflbHa» Harpy3xa, AeftCTByioiuaJi Ha Hero cd 
crropoHu onpaBKM Ma-aa yMeHbtueHMn ee A^a- 
MOTpa* Vl3BeCTH0» HTOTOHKwe ynpyme o6o/ioh- 
km noA AeftdBMeM paAMa/ibHOM Harpyaxw 
25 repfliOTycTOftMMBOCTb, nepexoAfl KHOBOMyco- 

CTO«HMK) paBHOBeCMfl C BbinyKAOCTbK), 

• o6pameHHoA k ueHTpa/ibHOM ocm UM/iMHApa. 
fl/»5i o6ecneMeHMn nepexoAa naTpy6xa b co- 
CTOHHMe noTepn ycTOHHMBOCTM c/iyxcMT 4op- 
30 MOo€pa3yK)iMMM cTepxceHb 3, kotopum 
ko h ue HTpM py eT panwanbHyio narpyaxy Ha naT- 
py6oic, Tep«»oiuMH ycTOMMMBOCTb. Aa/ibHen- 
ujafl npoTPxexa neTpy6xa ceaaaHa c 
n poAonxcaxjiuMMCfl yeeiiMMeHneM paAua/ibHofi 
35 narpiyaxM « npMBOAMT k yeeyiMMeHMto eunyxiio- 
. ctm • o 6 ofl oh km naTpy6Ka, noTepjiBiueH ycTOM- 
sMBOCTb, a peayiibTaTe nero pa3Mepw 
naTpy6xa 6yAyT cooTBeTCTBOBaTb TpaHcnopT- 
hum pa3MepaM Ten, cnycxaeMux b cKBaxMHy. 
40 B MOMeHT AOCTMxeHM* naTpySxoMTpaHcnop- 
thwx pa3MepoB oh npoTnrMBaeTCn x xonuy 

OnpaBKM 2 M H3 BUXOAB M3 Hee CTflTMBaeTCfl 

HecKonbKMMM <J)MKcaTopaMM 7 (cm. 4mr, 4), xo- 
Topue xedKo coe am h « k>t m excAy coGom crep* 
45 khjimm 8. Tbkmm o6paaoM ocymecTB/iflioT 
onepauMK)<t>MKCMpoB3HMfl naTpy6xa 1 bcocto- 

IIHMM nOTepM yCTOMMMBOCTM, 

riocne aToro npoM3BOA«T ycTaHOBKy naT- 
py6xa e 30He noBpexcABHMfl o6caAHow ko/ioh- 
50 hu. 

Ann SToro c noMOtAbK) AepxcaTe/in (na Mep- 
Texce ne noxaaan) naTpy6ox, 3a$MKCHpoeaH- 

HblM B COCTOflHMM HOTepM yCTOMHMBOCTM, 

cnycK3K>T a cxaaxcMHy m ycTanaanMBaiOT na 
55 ypoBHe y^acTxa nospexcAeHMs o6caAHOM ko- 

ZIOHHbl. CTflFMBatOUUMe ndTpy60K 1 4>MKCdTOpbl 

7 CHMMaiOT. nepeMeiuan eaepx coeAMH^toiUMe 

MX CTepXCHM 8, HT npMBOAMT K CHflTMK) p3AM~ 

anbHOM Harpy3KM. AefiCTByiotueM Ha naTpy60K. 
TlOA AewcTBMeM ycM/iMii b 6 nowe, n Tep*B- 
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we* ycToflsMBOCTb. naTpy6oic 1 B03BpamaeTCfl 
8 McxoAHoe paenoBecHoe cocTOflHwe. 

B CM/iy Tor , mt_ wcxoAHbifi BHeiUHMfi aw- 
aMerp naTpy6Ka Hecxonbxo 60/ibtuc BHyrpeH" 
Hero AuaMeTpa o6caAHOtf koaohhu. narpy6oK 5 

n/IOTHO M paBHOMBpHO npUXHMa6TCP K o6caA" - 

hoh KonoHHB. nepexpuB y*iacTo* noepetfAe- 

HMfl. 

Eu/ih npoeeAeHu na6opaTopHbie ucnuia- 
HMfl cnoco6a peMOHTa o6caAHwx ko/iohh Ha 10 
MOAeflM oGcaAHoft kohohhu c ue/ibio npo- 
sepKuero pa6oTocnoco6HocTM. MoAe/ib 06- 
caAHoft KonoHHu npeACTasn«eT co6o& 
TO/icTOCTeHHyio rpy6y c BHyrpeHHMM AMaMer- 
poM 80 mm, napaMeTpoM 251,2 mm m a/who* 15 

500 MM* 

naTpyGoK eunonHeH M3 CTeKnon/iacmxa a 
bmaq TOHKocreMHoro KpyroBoro UMAMHApa. 
TOAiUMHa CT6HKM KOToporo 0,3 mm, a nepwMeTp 
251.6 mm. 20 

B KaMecrae npoTflrMaatomero ycrpoftCTBa 
Mcno/ii>30Ba/iacb KOHMMecxau onpasxa co 
bxoahwm AnaMeipOM 100 MM, bsixoah wm - 70 
mm, A/idHOfl 600 mm c oahmm 4>opMoo6pa3yio- 
ujmm CTepXHeM BApAb BHyTpeHHeti noBepXHO- 25 
ctm onpaBKM. npoTfi)KKa ocyiMecTBAsmacb 
AaaneHweM HaTopeu narpy6Ka. Ha BtixoAe M3 
npoTprnBatomero ycTpofiCTBa naTpy6oic MMe/i 
AnaMBTp 70 mm, npmeM ^opMooGpaayioiuMM . 
CTepxcHb ywe hc xacaACfl BbiBepHyTOfi 060- 
aomkm narpy6Ka. 11 b t3kom nonoxeHww narpy- 30 
6ok 6ua noc/ieAOsaTenbHo CTRHyr A&yMJi 
4>MKcaTopaMH, coeAMHeHHbiMM MexAy coGofl 

A By MA CTa/lbHbIMM CT6p)KH«MM. 

3aT6M narpyGoK 6u/r cnymeH b MOAe/ib 
o6caAHOft ko/johhu ao ypoBHA 30hw noepe;*- 35 
AeHWfl o6caAHO& koaohhw c noMoutbK) Aepxa- 
Te/in, nonepeMHbie pa3MepM KOToporo He 
npeBwiuanM 70 mm. 3dT6M CTflrnsatoiMwe $hk- 
caTopw CABwrann k oepxHeMy Topuy. naipy 6ica 
3a CM8T ycwmia, nepeAaaaeMoro sepe3 CTep*- 40 

B MOMeKT CHflTW* noc/ieAwero 4>wccaTopa 
CBo6o^HHfl narpyfioK noAMocxbK) aoccTano- 



enn cboio 4>opMy, npMxoatiJMCb k BHyTpeHHetf 
creHKe o6caAHOft ko/iohhu m nepexpwa 30Hy 
noape>KA^Hn«. 

AHanorHMHbiM o6pa30M 6unn nposeAeHw 
McnbiTaHMH b yc/ioaviflx no/iHoro 3ano/iHeHnq 
MOAenn o6caAHO« ko/tohhm BOAotf . 

/la6opaTopHwe A3HHwe no/xTBepAumi pa* 
6oTocnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o5caAHux ko/iohh. riaTpy6oK no/iHocrbio, 6e3 
noapoKAeHwfl w ciuiaAOK aoccTaHoavm cbokd 
<J>opMy m niioTHO o6nera/i BHyTpeHHioio CTeHKy 
o6caAHOft ko/iohhu, H30AMpyn 3ony noBpexc* 
AeHMa, 

cDopMy/ia M3o6peteHM> 
CnocoS peMOHTa o6caAHwx ko/iohh, 
akniOMaiomMft noA6op naTpy6Ka pacsBTHoro 
nepMMBTpa, nonepesHyio Ae4>opMaunK) naT- 
py6*a no sceft A^MHe, cnycic ero b cKBaKMHy v\ 
ycTanoBKy 0 30He no s pexACH nn» 0 t /1 m m a k>- 
m m ft c A TeM. mto, c ue/tbio nOBUtUeHMfl 
3<t}4>BKTVffiH0CTVf peMOHTHbtx pa6oT M o'Gecne- 
HSHMfl paaHOMepHorp npn>KaTn» naTpy6xa no 
aceft ero AnHHe k o6cdAHoA KO/iOHHe npn oa- 
HoapeMeHHOM ynpoiueHMM npouecca ycia- 
hobkm najpy6Ka 3a cmbt MCK/iiOMeHMfl 
AononHMTeAbHoro BoaAe^CTawp Ha Hero, Ma* 
Tepuan naTpy6Ka Bbi6upaioT no MOAy^K) ynpy- 
rocTM E, npMMeM noc/ieAHMfi onpeAe/uuoT m 

COOTHOUieHMW 



1,4 P 



(h/R) 

tab P - KOHTaKTKoe AaBAeKwe naTpy6xa Ha 

CTBHKM 06caAH0a KOilOHHbi: 

h - TOAu^wHa CTeHKw naTpy6xa: . 

R - paAnyc BwyTpeHHefi noBepxHocTM 06- 

CaAHOft KOnOHHW, ■ 

a nonepeMHyK> Ae<J>opMauM»o naTpy6K3 no 
Bcef^ A"MHe ocymecTB/)fl»OT ao noiepn ycTow- 

MWBOCTH, 33TBM erO <|)MICCMpyiOTS 3TOM COCTO- 

hhmw w nocno cnycxa b 3QHy noBpe>KAeHvi» 

<t>WCC3T0pbl CHHM3IOT. " . • v 
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CocTaBMienb <P.MyxaMeTrapnnoD 
PeAaicTop O.CTeHMHa Texpefl M.MopreHian Koppeicrop C.riaTpyiueBa 

3aKa3 1426 Twpax HoAnwcHoe 

BHHWni4 rocyAapcTBCHHoro KOMWBTa no H3Q6peTeHMRM m OTKpwTMAM npM TKHT CCCP 
1 13035. MocKaa, >K-35, Paywctcaft Ha.6., 4/5 
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CocTaufcrre/ib O.MyxaMeTrapwnOB 
PeAarrop O.CTeHwua TexpeA M.MopreHja/i Koppetaop C.naTpyuieBd 

3aKa3 1426 Tupa* floAnMCHoe 

BHllHnn TocyAapctBeMHoro KOMWTera no M3o6peTeHMHM h otkputmam npw TKHT CCCP 
113035. MocKsa. X-35. Payujcxan Ha6„ 4/5 



npow3BOACTBeMMO-M3AaTeflbcicw« kom6mh3T TlaTeHT*. r. yxropoA. ynXarapwHa, 101 



[see English abstract - separate page] 
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Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(WR) X 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them^ which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 25 1 .6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R)l 1/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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[see source for Figures 2, 3 and 4] 
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